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(54) SYSTEM AND METHOD FOR PROCESSING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ALD film 
deposition system operable with a high throughput by 
enhancing the exhaust rate. 

SOLUTION: The substrate processing system comprises 
a processing container provided with a stage 303 for 
holding a substrate 1 2 being processed, and a movable 
wall 304 for dividing the processing container. The 
substrate processing system further comprises a first 
exhaust system 307, and a second exhaust system 308 
having a higher exhaust rate. When the exhaust systems 
are used properly, a high gas exhaust rate can be 
attained at the time of exhausting gas while sustaining 
the flow of required supply gas along the substrate being 
processed at the time of growing a film and the 
processing speed of the substrate is enhanced greatly. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A treatment container provided with a substrate holding stand holding a processed 
board, and the 1st treatment space and 2nd treatment space that were formed with a movable 
separating wall in said treatment container, The 1st gas supply system that supplies the 1st raw 
gas to said 1 st treatment space, The 2nd gas supply system that supplies the 2nd raw gas to 
said 1st treatment space, The 1st exhaust system combined with said 1st treatment space, and 
the 2nd exhaust system combined with said 2nd treatment space, It has a drive system to which 
said movable separating wall is moved between the 1st state and the 2nd state, A substrate 
processing device, wherein said 1st treatment space and said 2nd treatment space are 
separated in said 1st state of said movable separating wall and said 1st treatment space and 
said 2nd treatment space are connected in said 2nd state. 

[Claim 2]The substrate processing device according to claim 1, wherein said 2nd exhaust system 
has an exhaust speed higher than said 1st exhaust system. 

[Claim 3]The substrate processing device according to claim 2, wherein said 2nd exhaust system 
contains a turbo-molecular pump. 

[Claim 4]It has a control system which furthermore controls said drive system and said 1st gas 
supply system, and said 2nd gas supply system, In said 1st state of said movable separating wall 
said control system said drive system and said 1st gas supply system, and said 2nd gas supply 
system, The 1st step at which said 1st raw gas is introduced into said 1st treatment space from 
said 1st gas supply system, The 2nd step that makes said movable separating wall change in said 
2nd state after said 1 st step, The 3rd step at which said movable separating wall is made to 
change in said 1 st state after said 2nd step, and said 2nd raw gas is introduced into said 1 st 
treatment space from said 2nd gas supply system, A substrate processing device given [ among 
claims 1-3 controlling said movable separating wall sequentially after said 3rd step to the 4th 
step that makes said 2nd state change ] in any 1 paragraph. 

[Claim 5]A substrate processing device given [ among claims 1-4, wherein said movable wall 
engages with a covering device of said treatment container in said 1st state ] in any 1 paragraph. 

[Claim 6]Said 1st gas supply system and said 2nd gas supply system, A substrate processing 
device given [ among claims 1-5, wherein it is connected to a showerhead in said 1st treatment 
space and said 1st and 2nd raw gas is introduced from said showerhead in said 1st treatment 
space ] in any 1 paragraph. 

[Claim 7]The substrate processing device according to claim 6, wherein said movable wall 
engages with said some of showerheads in said 1st state. 

[Claim 8]A substrate processing device given [ among claims 1-7, wherein said 1st exhaust 
system can form a flow which met said processed board in the 1st and 2nd distributed gas that 
has an adjusting device of conductance and is introduced from said Java head ] in any 1 
paragraph. 

[Claim 9]A treatment container provided with a substrate holding stand holding a processed 
board characterized by comprising the following, The 1st treatment space and 2nd treatment 
space that were formed with a movable separating wall in said treatment container, The 1st gas 
supply system that supplies the 1st raw gas to said 1st treatment space, The 2nd gas supply 
system that supplies the 2nd raw gas to said 1st treatment space, The 1st exhaust system 
combined with said 1st treatment space, and the 2nd exhaust system combined with said 2nd 
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treatment space, It has a drive system to which said movable separating wall is moved between 
the 1st state and the 2nd state, A substrate treating method using a substrate processing 
device with which said 1st treatment space and said 2nd treatment space are separated in said 
1st state of said movable separating wall, and said 1st treatment space and said 2nd treatment 
space are connected in said 2nd state. 

(A) A process which supplies the 1st raw gas from said 1st gas supply system all over said 1st 
treatment space in said 1st state, and is exhausted from said 1st exhaust system. 

(B) A process of exhausting said 1st treatment space via said 2nd treatment space according to 
said 2nd exhaust system after said process (A) in said 2nd state. 

(C) A process which supplies said 2nd raw gas from said 1 st raw gas supply system all over said 
1st treatment space in said 1st state after said process (B), and is exhausted from said 1st 
exhaust system. 

(D) A process of exhausting said 1st treatment space via said 2nd treatment space after said 
process (C) in said 2nd state according to said 2nd exhaust system. 

[Claim 10]The substrate treating method according to claim 9, wherein the vacuum purge of said 
1st treatment space is carried out in said process (B) and (D). 

[Claim 11]In said process (A), a raw gas molecular layer which becomes said processed 
substrate face from said 1st raw gas molecule adsorbs, and in said process (C). The substrate 
treating method according to claim 9 or 10, wherein said raw gas molecular layer reacts to said 
2nd raw gas and a layer of thickness of one atomic layer is substantially formed in said 
processed substrate face. 

[Claim 12]After said after [ said process (A) ] and process (B) front, and said process (C), A 
substrate treating method given [ among claims 9-1 1 including further a process (E) of 
introducing inactive gas in the 1 st state of said movable separating wall before said process (D) 
in said 1st treatment space ] in any 1 paragraph. 

[Claim 13]The substrate treating method according to claim 12 characterized by residual gas in 
said 1st treatment space being exhausted by said 2nd exhaust system via said 2nd treatment 
space with said inactive gas in said process (E). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the substrate processing device and substrate 
treating method which are used for manufacture of the super-minuteness making high-speed 
semiconductor device which is applied to a semiconductor device, especially has a high dielectric 
film. 

[0002]In today's ultra high-speed semiconductor device, 0.1 micrometer or less of gate length is 
becoming possible with progress of a minuteness making process. Although the working speed of 
a semiconductor device generally improves with minuteness making, it is necessary with 
shortening of the gate length by minuteness making to decrease the thickness of gate dielectric 
film according to a scaling law in the semiconductor device by which minuteness making was 
carried out in this way dramatically. 

[0003] However, if gate length is set to 0.1 micrometer or less, when Si0 2 is used, it is necessary 
to also set the thickness of gate dielectric film to 1-2 nm or less than it but, and. Thus, in very 
thin gate dielectric film, the problem on which tunnel current increases and gate leakage current 
increases as a result is nonavoidable. 

[0004] Specific inductive capacity is farther [ than the thing of a Si0 2 film ] larger than before 
under such a situation, This sake. Even if actual thickness is large. The thickness at the time of 
converting into a Si0 2 film receives gate dielectric film in high dielectric material like small 
Ta 2 0 5 , aluminum 2 0 3 , Zr0 2 , Hf0 2 , ZrSi0 4 , and HfSi0 4 . Applying is proposed. By using such a high 
dielectric material, gate length can use the gate dielectric film of the thickness not more than 1- 
2 nm or it also in 0.1 micrometer or less and a very detailed ultra high-speed semiconductor 
device, and the gate leakage current by the tunnel effect can be controlled. 

[0005]When forming such high dielectric gate dielectric film on a Si substrate, In order to control 
that the metallic element which constitutes high dielectric gate dielectric film is spread in a Si 
substrate, Thickness needs to form a SiO £ film of 0.8 nm or less as a base oxide film on said Si 
substrate typically, and needs to form said 1 nm or less of high dielectric gate dielectric film on 
this very thin Si0 2 base oxide film. In that case, said high dielectric gate dielectric film must be 
formed so that defects, such as interface state density, may not be formed into a film. When 
forming this high dielectric gate dielectric film on said base oxide film, it is preferred to change a 
high dielectric from the presentation which is mainly concerned with Si0 2 toward a high 
dielectric gate-dielectric-film upper principal surface from the side which touches said base 
oxide Film in a presentation to the presentation with which it is mainly concerned gradually. 
[0006]If it is going to form high dielectric gate dielectric film so that a defect may not be 
included, the plasma process in which a charged particle participates cannot be used. For 
example, if this high dielectric gate dielectric film is formed with plasma CVD method, the defect 
which acts as a trap of hot carriers will be formed as a result of a plasma damage into a film. 
[0007]On the other hand, when it was going to form this high dielectric gate dielectric film with 
the heat CVD method, changing thickness sharply with the character of the base insulator layer 
used as a ground was previously found out by the artificer of this invention. When it was going to 
form this high dielectric gate dielectric film with the conventional CVD method, and are put in 
another way and a gate electrode is formed [ a membrane surface becomes irregular and ] on 
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gate dielectric film with this irregular surface, the operating characteristic of a semiconductor 

device will deteriorate. 

[0008] 

[Description of the Prior Art]Then, the artificer of this invention proposed previously the 
substrate treating method and processing unit which are explained below that the above- 
mentioned technical problem should be solved. 

[0009] Drawing 1 shows the composition of the substrate processing device 10 with which the 
artificer of this invention supplies by turns the raw gas proposed previously, and performs a 
membrane formation process. Such a membrane formation process may be called an atomic- 
layer-deposition process or an ALD process. In this process, the 1 st material gas and 2nd 
material gas on a processed board by turns, The film of the thickness for one molecular layer is 
formed by supplying with a flow pattern along a processed substrate face, making the material 
gas molecule in the 1 st material gas stick to a processed substrate face, and making this react 
to the material gas molecule in the 2nd material gas. By repeating this process, a quality 
dielectric film usable as gate dielectric film, especially a high dielectric film are formed in a 
processed substrate face. 

[0010]The raw gas feed ports 13A and 13B which said substrate processing device 10 separates 
the processed board 12, and counter mutually with reference to drawing 1 , The treatment 
container 1 1 provided with the slit shape long and slender exhaust ports 14A and 14B which 
separate said processed board 12 and counter said raw gas feed ports 13A and 13B, respectively 
is included, Said exhaust ports 14A and 14B are connected to the trap 100 via the conductance 
valves 15A and 15B, respectively, and said treatment container 11 is exhausted via said trap 
100. 

[001 1]Said raw gas feed port 13A is adjoined, and another raw gas feed port 13C is formed in 
said treatment container 1 1 so that said exhaust port 14A may be countered. 
[0012]Said raw gas feed port 13A is connected to the 1st exit of the switch valve 16A, and said 
switch valve 16A is connected to the valve 17A, the mass flow rate controller 18A, and the 
ingredient container 20A that holds ZrCI 2 via the 1st feeding line 16a containing another valve 
19A. Said 1st feeding line 16a is adjoined, and the purge line 21a which supplies inactive gas, 
such as Ar, is formed including the valves 21 A and 22A. 

[001 3]It is connected to inert gas sources, such as Ar, the valve purge line 23a containing the 
mass flow rate controllers 23A and 24A is connected to said switch valve 1 6A, and the 2nd exit 
of said switch valve 16A is connected to said trap 100 via the purge line 100a. 
[0014]Similarly said raw gas feed port 13B is connected to the 1st exit of the switch valve 16B, 
Said switch valve 1 6B is connected to the valve 1 7B, the mass flow rate controller 1 8B, and the 
ingredient container 20B that holds H 2 0 via the 1st feeding line 16b containing another valve 
19B. Said 1st feeding line 16b is adjoined, and the purge line 21b which supplies inactive gas, 
such as Ar, is formed including the valves 21 B and 22B. 

[001 5]It is connected to inert gas sources, such as Ar, the valve purge line 23b containing the 

of said switch valve 16B is connected to said trap 100 via the purge line 100b. 

[001 6] Furthermore, said raw gas feed port 13C is connected to the 1st exit of the switch valve 

16C, Said switch valve 15C is connected to the valve 17C, the mass flow rate controller 18C, 

valve 19C. Said 1st feeding line 16c is adjoined, and the purge line 21c which supplies inactive 
gas, such as Ar, is formed including the valves 21 C and 22C. 

[001 7]It is connected to inert gas sources, such as Ar, the valve purge line 23c containing the 
mass flow rate controllers 23C and 24C is connected to said switch valve 16C, and the 2nd exit 
of said switch valve 16C is connected to said trap 100 via the purge line 100c. 
[0018]The control device 10A which controls a membrane formation process is formed in the 
substrate processing device 10 of drawing 1 , and said control device 10A controls said switch 
valves 16A-16C and the conductance valves 15A and 15B so that drawing 4 - drawing 7 will 
explain later. 

[0019] Drawing 2 shows the details of the portion containing the treatment container 1 1 of 
drawing 1 . However, the portion corresponding to drawing 1 is shown by the same reference 
mark among drawing 2 . 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/09/02 



3/10 



[0020]With reference to drawing 2 , have said treatment container 1 1 , and the inside reaction 
vessel 202 which consists of the outer vessel 201 which consists of aluminum etc., and silica 
glass said inside reaction vessel 202, It is formed in said outer vessel 201, and is stored all over 
the crevice covered with the cover plate 201 A which constitutes said some of outer vessels 201. 

[0021]In said crevice, said inside reaction vessel 202 the bottom of said outer vessel 201 The 
wrap quartz bottom plate 202A, In said crevice, said quartz bottom plate 202A is come from the 
wrap quartz covering 202B, and the circular opening 201 D in which the substrate holding stand 
203 of the shape of a disk holding the processed board W is stored is further formed in the pars 
basilaris ossis occipitalis of said outer vessel. Into said substrate holding stand 203, the heating 
machine style which omits a graphic display is provided. 

[0022]Said substrate holding stand 203 is held free [ rotation ] and simultaneous by the 
substrate transportation part 204 provided in the lower part of said outside treatment container 
201, enabling free up-and-down motion. In between the top process position and the lowest 
substrate in-and-out positions, said substrate holding stand 203 is held so that up-and-down 
motion is possible, and it is determined that the surface of said process position of the 
processed board W on said holding stand 203 will abbreviated-correspond with the surface of 
said quartz bottom plate 202A. 

[0023]On the other hand, said substrate in-and-out position is set up corresponding to the 
substrate carrying-in appearance opening 204A formed in the wall surface of said substrate 
transportation part 204. 

When said substrate holding stand 203 descends to said substrate in-and-out position, the 
transportation arm 204B is inserted from said substrate carrying-in exit 204A, the processed 
board W lifted by lifter pins (not shown) from the substrate holding stand 203 surface is held and 
taken out, and it sends to the following process. 

Said transportation arm 204B introduces the new processed board W into said substrate 
transportation part 204 via said substrate carrying-in appearance opening 204A, and lays this on 
said substrate holding stand 203. 

[0024]The substrate holding stand 203 holding said new processed board W is held by the 
rotating shaft 205B held with the magnetic seal 205A in the bearing part 205, enabling up-ahd- 
down motion free [ rotation ] and free. 

The space where said rotating shaft 205B moves up and down is sealed by the septum of the 
bellows 206 grade. 

In that case, the contamination to the substrate treatment process to which said space is 
exhausted by the high vacuum state rather than said inner container 202 inside, and is carried 
out within said inner container 202 via the exhaust port which omitted the graphic display is 
avoided. 

[0025]In order to perform this differential pumping certainly, the guard ring 203A which becomes 
said substrate holding stand 203 from silica glass so that the processed board W may be 
surrounded is formed. This guard ring 203A controls the conductance between the wall surfaces 
of said opening 201 D formed so that said substrate holding stand might be accommodated into 
said substrate holding stand 203 and said outer vessel 201, When the inside of the space formed 
with said bellows 206 by this is exhausted to a high vacuum, differential pressure is certainly 
formed between said inside reaction vessels 202. 

[0026]As for said opening 201 D formed in the pars basilaris ossis occipitalis of said outer vessel 
201, the wall surface is covered with the quartz liner 201 d. 

Said quartz liner 201 d extends further caudad, and is a wrap about the wall of said substrate 
transportation part 204. 

[0027]The exhaust groove parts 201a and 201b connected to the exhaust at the both sides of 
said opening 201 D, respectively are formed in the pars basilaris ossis occipitalis of said outer 
vessel 201. 

As for said exhaust groove part 201a, said exhaust groove part 201b is exhausted via the lead 
pipe 207b and the conductance valve 15B via the lead pipe 207a and the conductance valve 15A. 
In the state of drawing 2 , said conductance valve 15A is set as an abbreviated closed state, and 
said conductance valve 15B is set as the opened state. In order to realize a reliable switching 
condition, also although said conductance valves 15A and 15B are called closed state, they leave 
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about 3% of valve opening rather than are closed thoroughly. 

[0028]Said exhaust groove parts 201a and 201b are covered with the liner 208 which consists of 
silica glass, and the slit shape openings 209A and 209B are formed in said quartz bottom plate 
202A corresponding to said exhaust groove parts 201a and 201b. In the example of drawing 2 , 
the current plate 209 with which the exhaust port 14A explained to these slit shape openings 
209A and 209B by drawing 1 or 14B was formed is formed in order to promote exhaust air of 
said inside reaction vessel 202 inside. 

[0029] Furthermore, in said inside reaction vessel 202, the quartz gas nozzles 13A and 13B are 
formed, respectively so that said wafer 12 may be separated in said exhaust groove parts 201a 
and 201b and they may be countered. Then, the 1st raw gas introduced from said gas nozzle 13A 
flows through the inside of said inside reaction vessel 202 along the surface of said processed 
board 12, and is exhausted via said conductance valve 15A from the exhaust port 14A which 
counters. The 2nd raw gas similarly introduced from said gas nozzle 1 5B flows through the inside 
of said inside reaction vessel 202 along the surface of said processed board W, and is exhausted 
via said conductance valve 15B from the exhaust port 14B which opposes. Thus, the film 
formation made into a basic unit becomes possible about the molecular layer explained 
previously by passing the 1st and 2nd raw gas from said gas nozzle 13A by turns from said gas 
nozzle 13B to the exhaust port 14A or the exhaust port 14B. 

[0030] Drawing 3 shows in detail the composition of the quartz bottom plate 202A which 
constitutes said inside reaction vessel 202. 

[0031]With reference to drawing 3 , the circular opening 202a corresponding to said processed 
board W is formed in said quartz bottom plate 202A, and the openings 209A and 209B 
corresponding to said exhaust groove parts 201a and 201b are formed in the both sides of said 
opening 202a. Furthermore in the example of drawing 3 , the current plate 209 which has a slit 
which constitutes said exhaust port 14A or 14B corresponding to said openings 209A and 209B 
is formed. Corresponding to said gas nozzle 13A, the opening 210b is formed in said quartz 
bottom plate 202A for the opening 210a again corresponding to said gas nozzle 13B. By forming 
two or more said openings 210a or 210b in said quartz bottom plate 202A, it becomes possible to 
provide two or more said gas nozzles 13A or 13B in said inside treatment container 202. 
[0032]When drawing 4 f orms one molecular layer of ZrO z films at a time on the processed board 
12 in drawing 1 and the substrate processing device 10 of 2, it is a flow chart which shows the 
membrane formation process sequence performed under control of said control device 10A. 
[0033]With reference to drawing 4 , in the first process 1, said conductance valves 15A and 15B 
are opened wide, and said switch valves 16A and 16B, It is controlled so that all supply the raw 
gas in the raw gas supply line 16a and 16b to the trap 100 via the purge lines 100a and 100b, 
respectively, the 1st state, i.e., purge state. As a result into said quartz reaction vessel 202, the 
Ar gas in said purge line 23b is supplied for the Ar gas in said purge line 23a via the raw gas feed 
ports 13A and 13B again, respectively. Thus, supplied Ar purge gas is discharged by the trap 100 
from said exhaust ports 14A and 14B, respectively. 

r0034]Neyt r in the process 2. the openiner of said KONDAKU tongue valve 15A increases, and the 
opening of the conductance valve 15B decreases. As a result, in said quartz reaction vessel 202, 
the gas stream which flows into the exhaust port 14A arises from said gas inlet 13A. 
[0035]Next in the process 3, said switch valve 16A is changed from said 1st state to the 2nd 

otato Tho 7rC.\ . cra<z in Qnirl ra\M eras si innlw linf» 1 fia id in+rnrli ii-.e»H »<: eras s+rf»am IF. as shown in 

drawing 5 in said quartz reaction vessel 202 from said 1st raw gas feed port 13A. Thus, as 
explained previously, introduced ZrCi 4 gas stream LFj becomes the flow which met Lne 
substrate, flows through the surface of said processed board 12, and is discharged from said 
exhaust port 14A. By this process, the surface of said processed board 12 is adsorbed by about 
one molecular layer in ZrCI 4 . In said process 3, said 2nd switch valve 16B is in said 1st state, and 
Ar purge gas in the line 23a is introduced into said quartz reaction vessel 202 from said 2nd raw 
gas feed port 13B. As a result, the ZrCI 4 raw gas introduced from said 1st raw gas feed port 13A 
trespasses upon said 2nd raw gas feed port 13B, and the problem which produces a sludge is not 
produced. 

[0036]Next, in the process 4, said switch valve 16A is returned to the 1st original state, and the 
inside of said reaction vessel 202 is purged by Ar gas. 
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[0037] Furthermore, in the process 5, the opening of said KONDAKU tongue valve 15A decreases, 
and the opening of the conductance valve 15B increases. As a result, in said quartz reaction 
vessel 202, the gas stream which flows into the exhaust port 14B arises from said gas inlet 13B. 
[0038]Next, in the process 6, said switch valve 16B is changed from said 1st state to the 2nd 
state, The H 2 0 gas in said raw gas supply line 16b is introduced as gas stream LF 2 , as shown in 
drawing 6 in said quartz reaction vessel 202 from said 2nd raw gas feed port 13B. Thus, as 
explained previously, introduced H 2 0 gas stream LF 2 serves as a flow which met the substrate, 
flows through the surface of said processed board 12, and is discharged from said exhaust port 
14B. In the surface of said processed board 12, ZrCI 4 to which it was sticking previously is 
hydrolyzed by this process, and the Zr0 2 film of about 1 molecular layer thickness is formed of 
it. In said process 6, said 1st switch valve 16A is in said 1st state, and Ar purge gas in the line 
23a is introduced into said quartz reaction vessel 202 from said 2nd raw gas feed port 13A. As a 
result, the H 2 0 gas introduced from said 2nd raw gas feed port 13B trespasses upon said 1st 
raw gas feed port 13A, and the problem which produces a sludge is not produced. 
[0039] 

[Problem(s) to be Solved by the Invention]By the way, since it is preferred that material gas 
forms the flow which met the substrate in said quartz reaction vessel 202 in such a membrane 
formation process, The gas nozzles 13A and 13B have a slit shape long and slender nozzle 
orifice part, and the exhaust ports 14A and 14B are also formed in long and slender slit shape 
corresponding to this. 

[0040]For this reason, when purging the reaction vessel 202 at the process 1 of drawing 4 , purge 
gas will be exhausted from said exhaust ports 14A and 14B, but. The conductance of the 
exhaust ports 14A and 14B of slit shape is restricted, For this reason, when being designed so 
that the substrate processing device 10 may treat the substrate of a major diameter, for 
example, the wafer of the diameter of 30 cm, as the processed board 1 2, Even if it opens the 
conductance valves 15A and 15B fully in a loan, exhausting the reaction vessel 202 of large 
capacity will take time, and the throughput of substrate treatment will fall. On the other hand, 
when the opening area of said exhaust ports 14A and 14B, especially the width measured along 
the gas flow direction are increased in order to raise the efficiency at the time of exhaust air, 
the flow of the material gas in said reaction vessel 202 is confused, and there is a possibility that 
adsorption of the material gas of one molecular layer cannot be ensured. 

[0041]So, in this invention, substrate treatment speed improved substantially by providing the 
mechanism in which the exhaust speed of a processing chamber is raised after film growth, 
attaining the flow which met the substrate at the time of film growth, in order to solve the 
above-mentioned technical problem. 
[0042] 

[Means for Solving the Problem]A treatment container provided with a substrate holding stand 
holding a processed board as this invention indicated the above-mentioned technical problem to 
claim 1, The 1st treatment space and 2nd treatment space that were formed with a movable 
separating wall in said treatment container, The 1st gas supply system that supplies the 1st raw 
gas to said 1st treatment space, The 2nd gas supply system that supplies the 2nd raw gas to 
said 1st treatment space, The 1st exhaust system combined with said 1st treatment space, and 
the 2nd exhaust system combined with said 2nd treatment space, It has a drive system to which 
said movable separating wall is moved between the 1st state and the 2nd state, With a substrate 
processing device, wherein said 1st treatment space and said 2nd treatment space are 
separated in said 1st state of said movable separating wall and said 1st treatment space and 
said 2nd treatment space are connected in said 2nd state. Or the substrate processing device 
according to claim 1, wherein said 2nd exhaust system has an exhaust speed higher than said 
1st exhaust system or said 2nd exhaust system, It has the substrate processing device 
according to claim 2 containing a turbo-molecular pump or a control system which controls said 
drive system, and said 1st gas supply system and said 2nd gas supply system further, In said 1st 
state of said movable separating wall said control system said drive system and said 1st gas 
supply system, and said 2nd gas supply system, The 1 st step at which said 1 st raw gas is 
introduced into said 1st treatment space from said 1st gas supply system, The 2nd step that 
makes said movable separating wall change in said 2nd state after said 1st step, The 3rd step at 
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which said movable separating wall is made to change in said 1st state after said 2nd step, and 
said 2nd raw gas is introduced into said 1 st treatment space from said 2nd gas supply system, 
With a substrate processing device given in any 1 paragraph among claims 1-3 controlling said 
movable separating wall sequentially after said 3rd step to the 4th step that makes said 2nd 
state change. With or a substrate processing device given [ among claims 1-4, wherein said 
movable wall engages with a covering device of said treatment container in said 1 st state ] in 
any 1 paragraph. Or in said 1st treatment space, said 1st gas supply system and said 2nd gas 
supply system are connected to a showerhead, and said 1st and 2nd raw gas, A substrate 
processing device given in any 1 paragraph, or said movable wall among claims 1-5 introducing 
from said showerhead in said 1st treatment space, With the substrate processing device 
according to claim 6 engaging with said some of showerheads in said 1 st state. Or inside of 
claims 1-7, wherein said 1st exhaust system can form a flow which met said processed board in 
the 1st and 2nd distributed gas that has an adjusting device of conductance and is introduced 
from said Java head, A treatment container provided with a substrate holding stand holding a 
substrate processing device given in any 1 paragraph, or a processed board, The 1 st treatment 
space and 2nd treatment space that were formed with a movable separating wall in said 
treatment container, The 1st gas supply system that supplies the 1st raw gas to said 1st 
treatment space, It has the 2nd gas supply system that supplies the 2nd raw gas to said 1st 
treatment space, the 1 st exhaust system combined with said 1 st treatment space, the 2nd 
exhaust system combined with said 2nd treatment space, and a drive system to which said 
movable separating wall is moved between the 1st state and the 2nd state, In said 1st state of 
said movable separating wall, said 1st treatment space and said 2nd treatment space are 
separated, It is a substrate treating method using a substrate processing device with which said 
1st treatment space and said 2nd treatment space are connected in said 2nd state, (A) A 
process which supplies the 1st raw gas from said 1st gas supply system all over said 1st 
treatment space in said 1st state, and is exhausted from said 1st exhaust system, (B) In said 2nd 
state, said 1st treatment space after said process (A) according to said 2nd exhaust system. 
After a process exhausted via said 2nd treatment space, and the (C) aforementioned process 
(B), A process which supplies said 2nd raw gas from said 1st raw gas supply system all over said 
1st treatment space in said 1st state, and is exhausted from said 1st exhaust system, (D) With a 
substrate treating method consisting of a process of exhausting said 1st treatment space via 
said 2nd treatment space after said process (C) in said 2nd state according to said 2nd exhaust 
system. Or in said process (B) and (D), at the substrate treating method according to claim 9, 
wherein the vacuum purge of said 1st treatment space is carried out, or said process (A) to said 
processed substrate face. A raw gas molecular layer which consists of said 1st raw gas molecule 
adsorbs, and in said process (C). With the substrate treating method according to claim 9 or 10, 
wherein said raw gas molecular layer reacts to said 2nd raw gas and a layer of thickness of one 
atomic layer is substantially formed in said processed substrate face. Or after said after [ said 
process (A) ] and process (B) front, and said process (C), With a substrate treating method given 
in any 1 paragraph among claims 9-1 1 including further a process (E) of introducing inactive gas 
in the 1st state of said movable separating wall before said process (u) in said 1st treatment 
space. Or in said process (E), it solves with the substrate treating method according to claim 1 2, 
wherein residual gas in said 1st treatment space is exhausted by said 2nd exhaust system via 
said 2nd treatment space with said inactive gas. 

L0043JIn a film deposition system which according to this invention performs film growth while 
changing material gas by turns, By having the aforementioned mechanism, restriction of an 
exhaust speed by limited conductance which had become a problem in an exhaust process 
performed via an exhaust port of slit shape like before is solved, and it becomes possible to raise 
purge speed in a treatment container after desired molecular layer growth. As a result, it became 
possible to raise a throughput of substrate treatment. One molecular layer is grown up at the 
time of film growth, maintaining a flow which met a substrate by exhausting the 1st treatment 
space that raises said separating wall and contains said substrate holding stand by the 1st 
exhaust system. Then, by lowering said separating wall and exhausting a processing chamber by 
the 2nd big exhaust system of an exhaust speed, an exhaust speed went up substantially and 
substrate treatment speed improved. 
[0044] 

[Embodiment of the Invention]The [1st example] Drawing 7 shows the composition of the 
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substrate processing device 40 by the 1st example of this invention. However, the same 
reference mark is given to the portion explained previously among a figure, and explanation is 
omitted. 

[0045]With reference to drawing 7 . the outer vessel 41 which consists of aluminum etc. consists 
of 302 which constitutes the container upper part, and 301 which constitutes the container 
lower part. Said 301 has the crevice 301 A in the lower part, and the opening 301 C for the disk- 
like substrate holding stand 303 to be installed in the center is formed. The cylindricai separating 
wall 304 which can be driven up and down is installed in said 301 partes basilaris ossis occipitalis 
by the motor of 305, and it has the function to divide the inside 41 C of a processing chamber 
into the 1st treatment space containing a substrate holding stand and the. 2nd treatment space. 
As for said separating wall 304, with the magnetic seal 301 D, the airtightness of said inside 41 C 
of a processing chamber and the processing chamber exterior is maintained. Furthermore, said 
separating wall is inserted, the 1st exhaust system 307 that has the conductance variable valve 
35 is installed in the treatment container inside which is a substrate holding stand side, and, 
outside, the 2nd exhaust system 308 that has TMP(turbo-molecular pump) 306 is established at 
said 301 partes basilaris ossis occipitalis. In the state in this figure, said conductance valve 35 is 
approximately close, and the inside 41 C of a treatment container is exhausted through said 2nd 
exhaust system 308. Since said TMP304 is installed in said 2nd exhaust system 308, a high 
exhaust speed can be taken as compared with the case where it exhausts from said 1st exhaust 
system 307. 

[0046]Said processed board 12 is carried in from the feed port 301 B established in said side of 
301. Inactive gas, such as material gas for performing substrate treatment and Ar, is supplied 
through said gas supply cover of 302. Inactive gas, such as material gas and Ar, is introduced 
from 1 6A and 1 6B which were connected to said gas supply cover of 302, at least one or more 
installed in said treating substrate side of 302 after fully being spread in the space 302A 
provided in 302 — a blow of gas is carried out and it is supplied in a treatment container from 
the hole 302A (showerhead). 

[0047]Although this figure shows the 2nd state where the inside of the treatment container 
according to claim 1 is not divided, the 1st state according to claim 1 at the time of said 
separating wall 304 going up next, and dividing the inside of a treatment container is explained 
using drawing 8 . However, the same reference mark is given to the portion explained previously 
among a figure, and explanation is omitted. 

[0048]With reference to drawing 8 , said separating wall 304 goes up by said motor 305 from the 
state of drawing 7 , and the inside of a treatment container is divided into the 1st treatment 
space 41 A containing said substrate holding stand 303 and the 2nd treatment space 41 B. In said 
this 2nd state, inactive gas, such as material gas and Ar, is supplied to said 1st treatment space 
41 A from said gas supply cover 302. These supplied gases are exhausted by said 1st exhaust 
system 307. Since said conductance valve of 35 is installed in said 307, it is possible to adjust 
flueing speed to a desired value, and it is possible to form the flow which met the required 
substrates face in the process of film growth. 

The [2nd example] Drawing 9 shows the composition of the 2nd example of this invention which 
forms an afuminum 2 0 3 film in the first half processed board 12 surface using the substrate 
processing device 40 of drawing 7 and drawing 8 . However, the same reference mark is given to 
the portion explained previously among a figure, and explanation is omitted. 
[0049]With reference to drawing 9 , by this example, TMA (trimethylaluminum) is held at said 
ingredient container 20A, and TMA in said ingredient container 20A is supplied to said 1st 
treatment space 41 A in said treatment container 40 through the change valve 16A and said gas 
supply cover 302. 

[0050]The control device 40A which controls a membrane formation process is formed in the 
substrate processing device 40 of drawing 9 , and said control device 40A is controlling said 
change valves 16A and 16B, the conductance valve 35C, and the motor 305 to which the slide 
drive of said separating wall 304 is carried out. 

[0051]In the system of drawing 9 , since the feeding system containing the ingredient container 
20C is not used, it is omitting the graphic display. 

[0052] Drawing 10 is a flow chart which shows the substrate treatment process performed using 
the system of. drawing 9 . . 
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[0053]with reference to drawing 10 , said separating wall 304 descends in the process of Step 10 
— said conductance valve 35 — an opening — it is in the state of smallness and the inside of a 
treatment container is exhausted through said 2nd exhaust system 308. 

[0054]Next, said separating wall 304 goes up in Step 11, and the inside of a treatment container 
is divided into the 1st treatment space 41A containing said substrate holding stand 303 and the 
2nd treatment space 41 B. H 2 0 gas is introduced into said 1st treatment space 41 A from said 
valve 1 6B through said gas supplying section 302. An exhaust speed is adjusted with said 
conductance valve 35 so that it may become a flow along the surface of said processed board 
12, and the introduced H 2 0 gas is exhausted by said 1st exhaust system 307. In connection with 
this, only one molecular layer is adsorbed in an H 2 0 molecule in said substrate face. A little Ar 
gas is supplied from said valve 16A between said step 11, and H 2 0 gas is prevented from flowing 
backwards to said valve 16A side through said gas supplying section 302. 
[0055]Next, in the process of Step 12, said separating wall 304 descends, the opening of the 
conductance valve 35 becomes small, said valves 16A and 16B will be in a close state, and the 
inside of a treatment container will be exhausted through said 2nd exhaust system 308. 
[0056]Next, said separating wall 304 goes up in Step 13, and the inside of a treatment container 
is divided into the 1st treatment space 41 A containing said substrate holding stand 303 and the 
2nd treatment space 41 B. TMA gas is introduced into said 1st treatment space 41 A from said 
valve 16A through said gas supplying section 302. An exhaust speed is adjusted with said 
conductance valve 35 so that it may flow along the surface of said processed board 12, and the 
introduced TMA gas is exhausted by said 1st exhaust system 307. As a result, aluminum 2 0 3 of 
one molecular layer is formed in the surface of said processed board 12. A little Ar gas is 
supplied from said valve 16B between said step 13, and TMA gas is prevented from flowing 
backwards to said valve 16B side through said gas supplying section 302. 
[0057]By repeating the process of Steps 10-13, one every molecular layer and quality 
aluminum 2 0 3 can be formed in said processed substrate face. Since the very high exhaust speed 
in a treatment container can be taken in comparison with the conventional method by using said 
2nd exhaust system 308 in which said TMP306 was installed in this invention, Time to discharge 
the residual gas in a treatment container in said steps 10 and 12 can be shortened, and it 
becomes possible to shorten substrate treatment time. The purge process in a treatment 
container becomes unnecessary. It is also possible to add the process of the purge in a 
treatment container to the process of said drawing 10 , and the residual gas exhaust time in a 
treatment container can be further shortened in this case. 

The [3rd example] Drawing 1 1 is an example at the time of adding the purge process in a 
treatment container to the process of drawing 10 . with reference to drawing 1 1 , said separating 
wall 304 descends in the process of Step 20 — said conductance valve 35 — an opening — it is 
in the state of smallness. From said valves 1 6A and 1 6B, Ar gas is supplied through said gas 
supplying section 302, the inside of a treatment container is exhausted through said 2nd exhaust 
system 301s, and the inside of a treatment container is purged. 

[0058]Next, said separating wall 304 goes up in Step 21, and the inside of a treatment container 
is divided into the 1st treatment space 41 A containing said substrate holding stand 303 and the 
2nd treatment space 4iB. H 2 0 gas is introduced into said ist treatment space 4IA from said 
valve 1 6B through said gas supplying section 302. An exhaust speed is adjusted with said 
conductance valve 35 so that it may flow along the surface of said processed board 12, and the 
introduced H 2 0 gas is exhausted by said 1 st exhaust system 307. In connection with this, only 
one molecular layer is adsorbed in an H 2 0 molecule in said substrate face. A little Ar gas is 
supplied from said valve 16A between said step 1 1, and H 2 0 gas is prevented from flowing 
backwards to said valve 16A side through said gas supplying section 302. 

[0059]next — said separating wall 304 descends in the process of Step 22 — said conductance 
valve 35 — an opening — it is in the state of smallness. From said valves 16A and 16B, Ar gas is 
supplied through said gas supplying section 302, the inside of a treatment container is exhausted 
through said 2nd exhaust system 308, and the inside of a treatment container is purged. 
[0060]Next, said separating wall 304 goes up in Step 23, and the inside of a treatment container 
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is divided into the 1st treatment space 41 A containing said substrate holding stand 303 and the 
2nd treatment space 41 B. TMA gas is introduced into said 1st treatment space 41 A from said 
valve 1 6A through said gas supplying section 302. An exhaust speed is adjusted with said 
conductance valve 35 so that it may become the flow which met the substrate along the surface 
of said processed board 12 and may flow, and the introduced TMA gas is exhausted by said 1st 
exhaust system 307. As a result, aluminum 2 0 3 of one molecular layer is formed in the surface of 
said processed board 12. A little Ar gas is supplied from said valve 16B between said step 23, 
and TMA gas can be prevented from flowing backwards to said valve 1 6A side through said gas 
supplying section 302. 

[0061]By repeating the process of Steps 20-23, one every molecular layer and quality 
aluminum 2 0 3 can be formed in said processed substrate face. 

The [4th example] In the method of said drawing 1 0 , in order to aim at the flow stability at the 
time of gas supply, as shown in drawing 12 , a gas supplying method may be changed again. 
Drawing 12 is the substrate processing device 50 which changed the gas supplying method in the 
case of drawing 1 0 . However, the same reference mark is given to the portion explained 
previously among a figure, and explanation is omitted. With reference to drawing 1 2 , said change 
valve 16A in drawing 10 is transposed to three valves, valve 16Aa, valve 16Ab, and valve 16Ac. 
Said change valve 16B is similarly transposed to three valves, 16Ba, 16Bb, and 16Bc. The control 
device 50A which controls a membrane formation process is formed in the substrate processing 
device 50 of drawing 9 , Said control device 50A is controlling said valve 16Aa, 16Ab, 16Ac, 16Ba, 
16Bb, 16Bc, the conductance valve 35C, and the motor 305 to which the slide drive of said 
separating wall 304 is carried out. The flow chart of the substrate treatment process at the time 
of using the system of drawing 12 is shown in drawing 13 . With reference to drawing 13 . in Step 
30, said separating wall 304 descends first, and the opening of said conductance valve 35 
becomes small. Said valve 16Aa, 16Ab, 16Ac, 16Ba, and 16Bb serve as close, and the inside of a 
treatment container is exhausted through said 2nd exhaust system 308. At this time, said valve 
16Bc serves as open, and H 2 0 gas is exhausted through said 101b. On the characteristic of a 
mass flow rate controller, since this has a phenomenon which becomes unstable [ a flow ] at the 
time of a control-of-flow start, it is for exhausting the distributed gas of a gas introducing initial. 
Next, said separating wall 304 goes up in Step 31, and the inside of a treatment container is 
divided into the 1st treatment space 41 A containing said substrate holding stand 303 and the 
2nd treatment space 41 B. H 2 0 gas is introduced into said 1st treatment space 41 A from said 
valve 16Bb through said gas supplying section 302. Said valve 16Ab, 16Ac, 16Ba, and 16Bc serve 
as close. An exhaust speed is adjusted with said conductance valve 35 so that it may flow along 
the surface of said processed board 12, and the introduced HgO gas is exhausted by said 1st 
exhaust system 307. In connection with this, only one molecular layer is adsorbed in an H 2 0 
molecule in said substrate face. A little Ar gas is supplied from said valve 16Aa between said 
step 31, and H 2 0 gas is prevented from flowing backwards to the said valve 16Aa, 16Ab, and 
16Ac side through said gas supplying section 302. Next, said separating wall 304 descends in 
Step 32, and the opening of said conductance valve 35 becomes small. Said valve 16Aa, 16Ab, 
16Ba, 16Bb, and 16Bc serve as close, and the inside of a treatment container is exhausted 
through said 2nd exhaust system 308. At this time, said valve 16Ac serves as open, and TMA 
gas is exhausted through said 101a. On the characteristic of a mass flow rate controller, since 
this has a phenomenon which becomes unstable [ a flow ] at the time of a control-of-flow start, 
it is for exhausting the distributed gas of a gas introducing initial. Next, said separating wall 304 
goes up in Step 33, and the inside of a treatment container is divided into the 1st treatment 
space 41 A containing said substrate holding stand 303 and the 2nd treatment space 41 B. TMA 
gas is introduced into said 1st treatment space 41 A from said valve 16Ab through said gas 
supplying section 302. Said valve 16Aa, 16Ac, 16Bb, and 16Bc serve as close. An exhaust speed 
is adjusted with said conductance valve 35 so that it may flow along the surface of said 
processed board 12, and the introduced TMA gas is exhausted by said 1st exhaust system 307. 
In connection with this, only one molecular layer is adsorbed in an aluminum 2 0 3 molecule in said 
substrate face. A little Ar gas is supplied from said valve 16Aa between said step 31, and TMA 
gas is prevented from flowing backwards to the said valve 16Ba, 16Bb, and 16Bc side through 
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said gas supplying section 302. Drawing 14 is a figure showing the residual gas concentration of 
the treatment container in the drawing 10 step 12, and the residual gas concentration of the 
treatment container which can set Step 22 in drawing 1 1 as compared with the case where the 
conventional conductance valves 15A and 15B of drawing 2 are used. When the time taken for 
residual gas concentration to decrease till 5% of the beginning with reference to drawing 12 was 
this invention, it ended in 0.16 second by the case where there is no purge process, and when 
the purge process was added further, it became possible to stop at 0.1 second. As compared 
with the conventional case, this will be 33%, if a purge process is added 53% by the case where 
he has no purge process, and it turns out that it is possible to raise substrate treatment speed. 
[Effect of the Invention]In the Film deposition system which according to this invention performs 
film growth while changing material gas by turns, By having the aforementioned mechanism, the 
restriction of the exhaust speed by the limited conductance which had become a problem in the 
exhaust process performed via the exhaust port of slit shape like before is solved, and it 
becomes possible to raise the purge speed in the treatment container after desired molecular 
layer growth. As a result, it became possible to raise the throughput of substrate treatment. One 
molecular layer is grown up at the time of film growth, maintaining the flow which met the 
substrate by exhausting the 1st treatment space that raises said separating wall and contains 
said substrate holding stand by the 1st exhaust system. Then, by lowering said separating wall 
and exhausting a processing chamber by the 2nd big exhaust system of an exhaust speed, the 
exhaust speed went up substantially and substrate treatment speed improved. 



[Translation done.] 
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fc#bT*Hr«Cfctf t S*SnTl#'>*. c:©J;5&ili [0 0 l 0] g|l*#M1-5fc, tulS«MaSFf] 0 

Tt, ^«ti»w*BaGamiMt««Kfe^Tt 1-2 □ 1 3 a&j;^ 1 3 b msmsmm 1 2£htt 

nni»S^{i*n«TOMJSOy- h««:«;5 C t MfB©I#X3»AP 1 3 Afcitf 1 3 BfcWPhttfo 

tfr*#, hy*;W»*fcJ:*y-h y-*W**MHM*- f *«*v^U v h«<D»$aP l 4 A, l 4 B fcfcfl*. 

5 c fc^u**. fcaysss i i ffiiBSMKn hamo-hb 

[0 0 0 5] c©«fcdfciS8§atty-h»58WI*S il 30 tt**i* ? ftny£ > **yx/W7 > 1 5 A*J«fctf 1 5 B£ 

fi±fcjgfi8f SIBtti, SBIIt^y- M6»lg*flJjKT frbTh-7-y7°i OOfcSttStU iffllBi&g&S l Hi 

ts **3^1 nmJXK HM^ttiO. 8nmlXTCS [0 0 1 l] £&fc, IfflEftSl&gg 1 1 tc« s MfB&Pl 

i 0 2 M*MI3S i SffiJbt^-^BKtlifc bTJFM ^'XiAP 1 3 ACRgbT, gi]€>®3i#7.«AP 1 3 

bs ^S^CSV^S i O.^-^IMkiBLtfcmrEiS C£>\ MBPmP 1 4 Ak:^t§J:9fcffM£tiT^ 

Mt«Mi*»ia-r« < M?4i«**. *©ig, m 

msmmw- vimm*. m^icnwrntL* e<d%& [0012] mimm^xmxn 1 3 a imm^iw 1 

^§lSK«fty-hfe1iM*MfB^-xigfl:Mc® /V^17A, «t^In>hD-7 l 8 A, fc«fctfffl 
$T3|g^ ffi^MIB^-X^kflitg1-§lJ^6a 40 ©/Vl/7*1 9 A^tymiOMPffi^f-yi 6 

R«#y-h«58US±±iSfC|q|froT, S i 0 Z £±£ LTZr C 1 2%imt%l¥M^m2 0 Afcg$fc£ft 

■T5^M^5^K«f*^±i:1- SlM^^^t^b^-y: S D ffitlBffi 1 (DWMmfa^^y 1 6 a KBfgb 

50##SU\, T, /W2 1 A, 2 2 A^#&, A r«8F0*ffitt#* 

[0006] *3f*#y- bmmm**.mz^%%:^£ ^m^t^-^^yz 1 a^jsns, 

5fc7&#bJ:5£-rsi:, #«g?AWr§yvXv [0 0 13] £^c, 6AKtt, Ar 

y- hUSSM^^XVC VD&T«-r§ fc, fllfft 3 Afcitf 2 4 A^t?/ i i;V7V^-v ; ^^>2 3 aim 

fry y^^VTCDy^v -ftLTftm? ZMWPyX SSSft, MIB«#/Vl'7* 1 6 AOI 2 <D\&U\Z*—*J ! y 

T^-5?Oft|lkLT»J«*tiTL*5. -Ol 0 0 a^bTtufEh^-y7°l 0 0fcft«*n 
[0 0 0 7] *»<P«ffiBI*f*y-h»«WII*J»C 50 ^ D 
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[ooi4] lit, iuiBM#x«AP 1 3 mmm 

1 6 B(i^;l/7"1 7 B, KjRfcJlPy hP — y 1 8 B, 
fe j;OTJ©/^l/7 1 9 B£#t?fg 1 ©JlSftM5-r y 1 
6 b %MTH2 O^fSftt 2 0 B tglf 
fti> D lulBBlOgm^7-<y 1 6b£»Mg 

LT S /^;l/72 IB, 2 2 B%#&, ArfiWStt^ 

[0 0 15] ffifS«ff^;l/7" 1 6 BKfcJ\ A r 

^©^ttfxaifcgasstu ■mmtm^yvn-^z 10 

3 B*5<fctf 2 4 B^tSV^l^VV-S^-f^ 3 b/b^g 
-f y 1 0 0 b*/)-LTtulBh^-y7 0 l 0 0fcS6R**l 
[0 0 16] *6tWIBBl!^*AP l 3Cifflf^ 

;^i6C©^i <ot±iPtg^*n, ffi!B»^7 1 

6 C&/VV7*1 7 C, liSinybD-7l8C, « 

.fctfjwo/w? 1 9 c %%t$m i ojBBftie^w y 1 6 
c *^lt s i c 1 4 «0jy9-r«flQsHiFH 20c kwm 
znzo WE»io»R«tt^yi6cK:« 20 

SLT, /W7"2 1 C, 2 2 C*-&* % A rtfO^RStt 
[0 0 17] M!3«i^;l/7* 1 6 Cfcfct. A r 

3 cfeitf 2 4 c&St^KTVv-s^y 2 3 c#8 

l*£fU MfB«g/Vl/7 1 6COS20WP{±^-^ 
-Yy 1 0 0 c^/>LTtufBhv-y7°l OOfclfeMSti 

So 

[0018] *rc, mi (ommmmmm 1 ciamm? 

p-feX^iMfPt" SHfPltKl 0 AjWKtf&ft, tufBfSW 30 
SB 1 0 A lifts £H 4 ~H 7 T?BiWf 5 <fc -5 E> lufB 
6A~i 6 Cfeitfn^^^W 

1 5 At5«fctf 1 5 B*4iJ!B-r§o 

[0 0 1 9] 02tt, H 1 ©JOa^fSl 1 *-&€y«#<D 

[00 2 0112 £#!If MfB^Uggs 1 Hi A 
l^±t)ft5^.ffll§S2 0 1 fcE3£#7*«fc»)fc5F , 3ffi!l 
Iv CfeSSS ?n?>?ffL. HnfP.i*l{IIIJy (RsStag 2 0 2 (4. 
MIBMiJ^§b2 0 1 *fc»££*U tlfiEfl«g#§2 0 1 40 
(F>— S|3»#|B!?.-f S*/^— TV— K 2 0 1 A J; |f frft 

[00 2 1] MfBl*liJ£jSgf§2 0 2fi % MfBIH]g|5|*lfc 
&'^TM!BMiJ^#§2 0 1 Oj£ffi*ll9 5^S*2 0 2 
A MIBHSPl*!C^^T|ulBE^fiS2 0 2 A^«? 

0 3*0R»&n«R»OHlP»2 0 1 D«? 



#12003-3 3849 7 
6 

[0022] mmmmm^z o 3&mibmijm§§5 
2 o i ©T»t»w-6tifea«aKSSi5 2 o 4 K«t Dma 

Sfc^E±TSlSffie«JfSnTV>5o MIB 
Sffi#&fc2 0 3«S±{i©7°n4?74iBfcST&©S 
£fflA{&fifc®fB£±TSra86fc#J$SftT:l3^ MIB 
^P-fe^ffififi. MIB{£K£2 0 3±(DWmWSM<D 
mBfflUESXl&B. 2 0 2 A ©SiS t 5 <fc 5 fc 

[0 0 2 3]-S, MIEaffiffiAttHtt, tulBSffittziM 
95 2 0 4©«lfffifcffM£nfcS«AffillPgI$2 0 4 
AfcftJ&LTKSSftTfctK ftfiKSKffiJf&2 0 3# 
MfBSffitiJ AfiH S T'TPI L fc*§£. itufBS«A ffi P 
2 0 4Afr5»}M7-A2 0 4B^}fA£fts U7£k° 
y (Hjav&f) K«tt)a«ffiK-&2 0 3affi5^Sfif-6± 

m% 0 Sfc s 2 0 4 Btt % 

tt«W^ H8fBS««AtHMPffi2 0 4 A^LThuIB 
SffiSBMSB 2 o 4 tfitKA U c ft*MIEaSffifi5m? 2 
0 3±t«Bt*o 

[0 0 2 4] t9iB»ffe&S«yi»ffiW*«^Lfcgffi« 
»^2 0 3 ISggP 2 0 5 ^tffi^y-;!/ 2 0 5 A t 
«fcDffi»*tifcig»«2 0 5Bli:J:D@iiiftK x 3; ft 
±T»gfiEfcffi»SftT*») % tu!B0«I$*2 0 5 Btf± 
THrfSSIHti, -<n-X2 0 6SSfiDPISt«fct)!BB!* 

nt^5. *<dis, tuiB^«ia*^ft f i mm 

^LTHufBft«Mg5 2 0 2 t) feBEgmit^M 

[0 0 2 5] A^§MWM*5tlltR5fci6, fulBS 
««^^2 0 3^«WI»«W%Htyj;5t5^7 
XAOas^f— Hl»y^2 0 3 AtfHW-SftTvao ^ 

*»s*r- K y y^" 2 0 3 a a, KHeatfifi^ 203^ 

Ml S^ffllSS 2 0 1 *tcfufBSS«^^^ilX^1-?)J;9 
£ffM£ftfciufBliW2 0 1 D©fflJS®fcfi!)iai<D3y 
?Z$yxmmU <iftfcJ;t)Mf2^P-X2 0 61? 

ia^$ftfcsr B ii*i^sssts^L/cii^KiuBBrt«s 

)S^§i2 0 2 MPItiff«ili:f|?n§„ 

[0 0 2 6] MIB^fI§t5 2 0 1 (Dgg|5tffM?ftfcM 
SRIBIPS8 2 0 1 Dli tWiR<WT*7-Y-f— 2 0 1 fit 
<t DS^foftT&tK tufBBUv-Y^- 2 0 1 dtt^Bfc 
T7V^?iE#LTMIR*»^B2 0 4 £Dl*lif*S^„ 

[0 0 2 7] iulB^iMg5 2 0 1 <DJ&g[5fc« s MIBIflP 
052 0 1 DCHWfc^ft^ftStaSiitclSlK^ftfe^ 
SSI52 0 1 a*«fctf 2 0 1 bj6^j**nT*»>, MM 
MMBZ 0 1 a(iii2 0 7 a fe^tJny^^^yx^ 
;l/7"l 5A^LT, SfcttE»«J«g|5 2 0 1 btfJIS 

207 b^itfny^^^yx^;i/7*i 5 B^fthxm 
^*ft§„ H2CD«lTtt, MflBny^^yx/^1/7" 

1 5Atfmrmmic &itwzxyjrt#yxjw?i 
5 BAltltsSJtro^o MIBp y###>xrt 
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5 a, i 5bii immm^mrmm^mmt 
zrcmcs mtm t ^ *. h t sa-r & © t? « a < 

3 %SgO#BIS*iSLT* < o 
[0 0 2 8] luiai^Sg|52 0 1 afcitf 2 0 1 bfcffi 
^^^Dft*^^— 2 0 8lcJ:»>MfcftT*D, 
Mf3»:SiifgP2 Ola, 2 0 1 bKttfoLTZV v htt 
©BBPSP 2 0 9 A , 2 0 9 B tfttE5£&£ 2 0 2 AC 

Pi52 0 9 A, 2 0 9 BK, EI 1 T«Lfc#MaP 1 4 
A£5^« 1 4 B«^^Snfefi«Effi2 0 9#\ MfBft 

ijsjs^gi2 o 2rt»©»«*ffl»-r*B«-e»j**ft 

[0 0 2 9] £5£M!Bft§J&SS^2 0 2fttC&, 5 

Mxyx;n 3 Afecfctf 1 3B#, ^ft^timmu. 

«SP2 0 1 afcAtf 2 OlbC, MfBSx'M 2^P1T 
Tft IrTT 3 <fc 3 fc&tf 5 tt"£V 3 . C TitufEtfX/ X 
;M 3A*»6»A«<ifc»10jBa3ff^tt, MIBrtttS 
iS^f§2 0 2 rt^HdflBSfflSISfi 1 2 OD^ffifctBoTiS 

xi 5A*^-bT»«*n*. PWifciws^yx;n 

#g2 0 2^MIB«iiS«W©StSCt / p v oT^ ft 

strsswtpi 4 Bf^B>m?,^y^^ ^y^yif 1 5 

BfcftLTSWSSttS. CCD&?imito&XS%2<Dm 

§ s ; £3SfcMfB#x/X;i; 1 3 AfrSftMn 1 4 A 

*5V>tt«fflB^/X;l/ 1 3 BfrBSMHP 1 4 B 

[ 0 0 3 0 ] El 3 tt, MIBrtlJKlS^S 2 0 2 *«WET 
553IJSS2 0 2 AO^iS^P^fflfc^-ro 

[ 0 0 3 1 ] m 3 *#K&T 3 fc, MfBE^JSffi 2 0 2 A 
t«MB»iafiW^jSL/cP]^<7)P f SngP2 0 2 a 
/WfM^ftTfc*}, B&f3MPg|52 0 2 acDWffllfc^ M 
!B»Miig|$2 Ola, 2 0 1 b£*fe&LfcrangP2 0 9 
A33efctf2 0 9 B#^$£ftTV3o £ £>KBI 3 (DMX 
it. ttlBHPtt2 0 9 A, 2 0 9 B tcMjSLTMfBi^ 
PI 4Afe£i^ttl 4 B**J*r«^Uy h%#**B 
«E«2 0 9rfflgW-e>ftT^3o SfclufBE$j£S2 0 2 
Afcti, MfB#X/X;M 3 At*fj6LTMPgP2 1 0 
af}\ SfclufB^X/X;H 3Bfc*feSUTgl!lPg|52 1 

o btmrnztixM. o 2 a(cmeh 

P» 2 1 0 a *S vii 2 l 0 b ctt 

j;^, tmmummz 0 2 mcMiB^x/x^ 1 3 

Ai&5W± 1 3 B*«E»fli»«-5£: tmmicKSo 
[003 2] H4& HI, 2C0SWlggl Ofc* 
^T«i«« 1 2±}C Z r OzM^ 1 frf-MTOtetil 
tSfiRU:, M!B»SMl 0AOSJ»©Tt^ff*n5 

[0 03 3] B 4 1, JMS3<DIg 1 fcfel^ 

t, isiB3 > x^ * yxMvv/ 1 5 a , 1 5 b mmis 
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n, mw®w>vi>7i 6Autfi 6 bh, i^fntsa 
mfixmm^'fy 1 6 a, 1 6 b^osaajtrxifc we 

*V*-S?7'f>'l 0 0 afeit/l 0 0 b%^LTh7y 

Xi 0 0fc«ft"r*J:5KIBifl!)tt!l % tatj-s^-s? 
«e«i£WSi*nSo ^oig^MtBS$sjs§ii2 o 2^ 

fc(iMIB/^-t>^^^2 3 acf^A r #X#\ SfctufB 
;^7^y2 3 b^OA r^tf, ZftZti&SMftX 

mxni 3 Afeitfi 3 B*rt-LT#*&£*i§„ c©± 

5tbTft|ft*tifcA r^-5>^7«^ ^ft-^fttufBSP 
10 MP1 4 AftJ:tfl 4Bfre>h5>yXl 0 0fc»tii*tt 

[0 0 3 4] *tlS2K*V^ MIB^X?^^ 
/VXl 5A0H*#it*:**u n^i'^yx/^i 

2 0 2tpfc«v SJfB**^3AP 1 3 AfrGSMKP 1 4 A 
[0 0 3 5] %lCTM3fc*3^TfflEti}&VV7 1 6 A 

t>mmm i bib 2 d 5 ft, mib 
<<y 1 6 a ^© z r c 1 , tjx^mib^ 

20 1 O^a^fxWAP 1 3 A S, tufB5^S]S#g§ 2 0 2 

one. m5\cfRt£oKfizm,LF , thrmxzti 

3o CCDi'McLT^A^frfcZ r C 
ttftfcKW Lfc =!; ^ tc> ttffitc^-^ TzMft t a o TMIE 
ssas»s 1 2 ©affi*sn, tufBSfaP 1 4 A «t t)SP 
ta^n^o ft»**xefcj:o, H3E«aasi 2©^ 
stiizrci, if 1 ^?iigjggft*^n§ n meis 

3 las^rit, mzm 2 ©«#/^^ 1 6 b ttmsm 1 

0«ft|fcfeD, ?^>2 3 acficDA r ^-^^X^ffffB 
ft 2 0«yi#*»AP 1 3 B fr&m&G3kBU&6» 2 0 
30 2tffc»A£ft£ 0 MIB^ 1 ©$aiI^x»A 

P 1 3 Aft»6*ASnfc ZrCl< ®a**X^MIBft 2 
©$!M#X»AP1 3BfcflAL, tffUJtl^CSFJffi 

[0 0 3 6] XKJMiKjS^TfflBfflW/Wy' 1 6 A 
^TcOft 1 OttBfcRSfU MIBSJS^g|2 0 2WA 

[0 0 3 7] ff5CIS5K:fe^T, MIBnyXi'^y 
/^;VXi 5AOMftEA»^*ft, 3>^^>X/W 

40. i§2 0 2^{C(i, ME*fX»AP 1 3 B<P6#«P 1 4 

[0 0 3 8] #fcia6fcfc^T*fflB$«/W:7 I 6 B 
^mlfBft 1 ©«8I^ 6 S 2 OtfggfcSJ D #^ 6 n, MIB 

ttmfiT.mffiyjy 1 6 b ^(o Hz o ^x^wiam 2 «o 

MS^'X^AP 1 3 B ^ BtufBE^S^S 2 0 2 cfi 

1 2©«®%^n, mib^mpi 4 BiosftB^ns^ 

50 mut <£ 0 » tut BMMiia« 1 2 <DHEK $3^ 
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T, ^fefc«3»LTV»fcZ r C 1 , tfiiBfcjM-gt^ ft 1 

^rt±, mibs i ©w^vi/T" 1 6 Mtmmm 1 owe 

fcfctK v^>2 3 acp©A r^-^#X#M13ff£2© 
#WX«AP 1 3 Afr?>M!S53IEj5»g§§2 0 2Pf>fc 
«A2tiS 0 ^©,®H, MfES2<D$aa#X3lAPl 3 

b frmxiEnrcHz o^«i 1 ©$aa#x«A 

[0 0 3 9] 

M7°n-feXTi±, MfS53SlxJS§gs 2 0 2 ftfcKfWX 

/ X;H 3 A , 1 3 B fcfcfflg^* 'J *y h $©7 X/UfflP 
8P*:£U CtlKttfcLTfflMn 1 4 A, 1 4 B feffl* 

[0 0 4 0] COfcfe, B4«DIg 1 ^R&mmz 0 2 
*/*-5>f*#&, ^-^XttMIEtWRP l 4A43i 

14 A, 1 4 BOn^^yxttHBftT* 
D , C ©fc*StEftyiSfi l 0 Alillf 1 2 fc LT 
Ag©Sfe 0O*fcf 3 OcmgOiMSftU^tK 

A 33 J; tf 1 5 B ^r^Pi LTfe A#S©SJS§§§ 2 0 2 £ 
< ^ MfEJf-fiP 1 4 A, 14 BOMnSPffiSU «f£#* 

«En*iaic»-3TWofc**Jt**#afc, misses 

[0041] ^cT*fpjm±±fE©is®%f$$^5fc 
fit § c 1 1 j; 13 , mtm&&&*.®K fo± L fc a 

[0 0 4 2] 

tmm i Kmm ltczsk, tmtmmun? * as 

mmc J: b HM^tifcS 1 © w^pj tm 2 ©ftWPefi 

mies i oimmmzm \ comm$x*m?%m 

1 OjffX«t»lfc, MIRS1©»S^Pb^S2©«I# 

x^#t|&-r§^2©^x#i^i:. mies 1 ©^aspei 
n^s i ©dems t , mmm 2 wisp^cs 
^stifcm 2 commit, mtmm^mm^m 1 ©mi 

shimmies 1 ©«iuc&^TM!E3t 1 ©$&s£P«a 
t mmm 2 ©#y« B i t n#nztu mibs 2 okhk 

fc^TMBS 1 ©MaSF B 1£M!ES2fD®a?^£:BS 
MIES 2 fulfil 1 ©S&BKJ: OlflStf 
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tr c £ t -r §lf 2 f EfMSMSB ic X 
<0 s $ fctt £ 5 KtflfBffiB^fe «fc MIES 1 © 

& ^mies 2 ©^«ts&^fc%sj®-r5Sia^%«s^, 
MW®^«MiBi«:is£o^fES 1 <Dtimm?kt 
mmm 2 © t misrH^m ©mies 1 

©mitfc^T, MlBS 1 ©#*«*&5Rfr&|(||B8 1 © 

»m#xwfflR,% 1 ©5fliisp^t«A$n^^ 1 oxf 

10 yft, MfESl©Xx<y7°©^ MfEaJKl^fiJlt^M 
E»20tt«Hc»^*«*»20^"fyyi: % MiEH2 
©Z-r-y 7°©^, MlBnlfj^fiJii^MfB^ 1 ©^fifcS 
MfB^ 2 6 MB^ 2 ©M^x 

^tuiB^ i <Dmmm\m\~&ti%m 3 xt, 

MIB^ 3 ©X-r y 7°©fi, MiSnrSi^9M*l3fB^ 2 © 

ISMilicJ;^ SfctituIBRriiMti, MIB^l© 
ttHlc*v»T, HufS®a§f§©MgPtc^-r5c: fc*» 

20 mttmmmi-4(Dot>, ^tn^-mmmomu 
ete 2 ©^xft^a, MBfg i ©ftsisiBfcfe^Ts/ 

+ KCSaSftTfc 5 s MIB^ 1 fc'<J;a*m 2 © 

SQffl^Xti, TWIGS l ©arraSHfcfc^TfflES/*?- 

©•5-s, ^Tn^-^iBe©sssaasatAt3, 

aMIBRlijiia, MIBS 1 ©mit*5^TtulBS/l'7- 
'vy K©-gptc^-T5 C fc*W«t-r*||*«6|E« 
©SfiMSItiO , srcttinrES l ©S^tin > 
30 ^£>-X?)il8Sfi%*U MBS>>7— \7 F^B 

«A*nsm i **tf» 2 ©m^7.^MfianBaa« 
t»-3fc«h«jBja-p*«!: fc*wnfc-raii*« 1 ~ 

7©9^, ^-fn^-lifBtt©SWIgiItj;i3> s 

i (Dmm.m tmz (omm^m t , mmm 1 ©^aspa 
t« i <D9m373t<mt** i vxzmzits mm 
m i ©©a^ratm 2 o«iair^*«»f «*2 ©#x 

ffifRS l ©M^tM^^tifcS 1 (DUm 
40 3Rfc, fuIB^2©^II^P B ^C|S^?nfcS2©^^ 

t. mmmtiiim*m 1 ©«*i 2 ©«si t obb^ 
®mis&%>mwmm u m^m^mmommm 1 
ottWcfe^TMES 1 ©^aspai tmmm 2 ©®a^ 

ID t t±#ft£ft, SufBS 2 ©ttSltfc^TMIBS 1 ©® 

aspa t mibs 2 ©^a^RB t imffiz n § 
b^m-p rcmfiLmmfim?3b ? t, c a ) mibs 1 ©« 

ffifcfe^TMIBS 1 ©MSPeWtMIBS 1 W'Xfil 
1 ©Ma^X^tt^b, MIES 1 O»«0R^5 
SM-TSIg^, CB) tufSIg (A) Oflfc, MIES 2 

50 ©«^tfe^TMiES 1 (omm m*. mies 2 mm 
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k, (C) MI2XS (B) ©!£, iufBJg 1 ©miK&'i^ 

tmihh i omtmmmzMmm i ©fflH#x#wfi*fr 
smibh 2 ©$ag#*fc&f & u tufBig i tmtm& e> 

SKTr§Igk, (D) MRIS (C) ©ft, fufBff2 

©mitfc^TMiB^ i ©ftyisiiB*, tuiBH 2 ©sim 

^£ DfufEfg 2 OJHISra^LTSf^-rsiSfc J: 

IBIS (B) fcitf (D) fc*V»Ttt, tfffEU 1 ©#M 

OlWlSStJ:!), £fc«iu!BlS (A) T-f±, ffl 
lESMaSSSffifc, KlfB^l©ftLS^^?J:t)&5 
^3#x5mfft«£n, MIBIg (C) IffIB 
£WX#?ii# M fSgI 2 k&S U MIBS 

MSsaffitUKwt i M?s<oj??©s^figsn 
§ c t*&mttumm 9 src« i oiBig©a»i 

^rt*fc«kt), SfcfctmHEIg (A) ©ft, MiEie 
(B) ©#uk, ICiiBIg (C) <D&, MfBXg (D) © 

we, wish i ©saii^^t, tmnmft#m<om i © 

tt»t*V»T5p?Sttirx*l»Xf *I8 (E) 20 

-mm<Dmm$mftmc&*) s ztcimmxm ce) 

iifflKSS 2 9 % MfSJg2©Ma 
3Effl*^LTSP«*n*Ci:*«p«i:-r5|»*ai 2 IB 

«c©s«^i7i ffi t «fc d , mm- % o 

[0 0 4 3] *«WKJ:ntf, M*WX££Sk:^9# 

3©#? JMEftttt * # « saasti susses fa 

±2-e3£k;6STOc&5 0 ^©ISH, a«®il©x;l/ 

ffifB53Nffllt%±tf TM!SS««f#££#t?Jg 1 ©#« 
IB*, m l o»«0R-PSf*-r*c i:k:«t DMEfcie-sfc 

BB#ff M£ Wra$lSfi<D*£!5:^ 2 ©SE^-pfflJI 

Maaa^^±L/c 0 40 

[0 0 4 4] 

m 1 hsmric «t §awisfi 4 0 ©«fig*^To /c/s 

[0 0 4 5] 07 *#JHf A 1 Hd; 0 ftSftfflJg 
S4 Hi, S«Jh»**!#r* 3 0 2k, SSTSS5*« 
$f«3 0 1 fr£>&i> 0 MB 3 0 1 «, Ti5K|HlgP3 0 
1 A£*sU ^©TOCxVX^tt©S«{»f£3 0 3 
tfRH£ft5fc*&©IJBn8P3 0 1 C#RW-&*iT^5 0 50 
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MIB3 0 1 AfflC & 3 0 5«Dt— #fcJ;*)±TiaESi 

*wti^P3fitt©^fijii3 o 4*ww*tiT*t), $aa 
©ffi82rafc#fflT5ate*:rf 5o mi a^wijig 3 0 4 

tt«t»3/-/l/3 0 1 DfcJcD, MfB»ISrta54 1 Ck 
SQaS^P k <DtSftimitlVZV&o £ 5 KflOG 3 0 1 

SttSSFSrtWcn >^ £ yxnTg; 3 5 fctff* 
H 1 ©#E^ 3 0 7 tfRBSfu T M P (* 

-*4J^*>y) 3 0 6 2 3 0 8 

Rtf-BftTVS. *0^©ttHT«MIB^ >^ 

5*%MT-£D, »g§gft4 1 tulBm 
2O»iCR3 0 8*jiLT»**ti*. MfEfg 2 ©$fl 
&3 0 81CtttulBTMP 3 0 4 jSWWttlT^* fc^ 
M!B^ 1 ©Bfm^ 3 0 7 fr6»«-rs«#fclt«LT» 
MSg^S < k § c k *<tf # 5 0 
[0 0 4 6] S/cMfBMMaS 1 2 «ftuIB3 0 1 ©filj 
7SrKHH-6nfc*AP3 0 1 B J: DSSA^fiSa Sffiffi 
S*ff 5fc»<DJBft^fXfeJ:tfA r &k©^ffitt^ 

b % *«E3 0 2o^(me«*abT#»*na. nne 

3 0 2 ©^X«,m^tcg^*tlfc 1 6 A* ±tf 1 6 B J: 

0 2rtfcRtt5ftifc2HII]3 0 2 Atfe^T-HMcifcftb 
fcft, MIB3 0 2©flJS2S«flfflfcRHSft;fc'>&< kfe 
-OJK±©^«fflLA30 2A (i't7-'Ny F) cfc 

[0 0 4 7] *HTftt, mim 1 EKO&SSEHA^ 

fJH3 0 4^±#LTSQS§gg^)^fiJLf c if^©, If 

*a i fB«©m i ©mifcov>Tia 8 «ffl^TBwr 

[0 0 4 8] m 8 *#jjar st, 07 ©kh ± 0 mib^ 
11JM 3 0 4 ^wib^-^ 305 ti^Tisu ^aa§ 

SSrt gP*tuf BS*HSJ#£ 3 0 3 1 ©®a^s 4 

1 At, H 2 ©#PIS?fl 4 1 BKSMULTVSo dCDtu 

13^ 2 ©ttsstfc^T, tuiB^x#t^ 3 0 2 j; d mm 
^x*j=ttf'A r fek©^gtt^x^t&iB® 1 ©Masra 

4 1 Awwti§„ iinp,©#t|g^nfc^(i, Mis 

IS 1 ©Sf«^ 3 0 7 -PSfStSns. Sfc, MIB 3 0 7 
HnWI 2 3 5 03>^^>x; ^P^ACRB * tiT ^ § fc 
46^ ^Bf«5i«*mS©fItligi5f s c k A^ujflT-* 
0 , JlJt*©jigiCfe^T^SS:SSffit^ofc?5rtti§ 
^1-§dk^Rllik^oT^§„ 

c^2^ffif?ij] H9tt, 07fe<ttfia8©a«iaeB 

4 0^^T|u»«aaffi 1 2SffifcA 1 , OiM*& 
[0 0 4 9] 09£#B,rf3C, *^ffi0IJT(iHulBHS 
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§&2 0A£TMA (hy*f-/I/7/l'5-920 ffltft 

stu mmwmmmz o Atp(DTMA&m<om^^f 

1 6 A^3^XSmm^^MM3 0 2%iiLTMIBMiiS 

[ 0 0 5 0 ] £ fc, H 9 4 0 ttt««^ 

n-fex^$iJ»-r§{fi!J»gS4 0 AAllte^ tufBi&O®] 
gB4 0AatufB« i 3#^VV7l 6A, 16B, 
?**V7>W73 5 C, *3J:tfMfB^fiJll3 0 4*± 
TffiiJ^-yri.^-^ 3 0 5*W»UTV*. 

[0 0 5 1 ] &*J. H9 0^Ti»T?H:, M**g&2 0 

[0 0 5 2] 01O«U H9©S';*'riv&te-3Tfffc*l 

[0 0 5 3] 01 0%«H-r*K, Xx-y7°l 0©lg 
t*3(/>TMfB^»M3 0 4 tfTI$$LTituf3=i 

xjw? 3 5 rajt^©«sifc& , mmm^mm 

[0 0 5 4] »CXf7yi 1 t*V"»TWB4MWH3 0 

n i offlaffiH 4 1 a fc, sg 2 ©sos^ 4 1 b 
*s 0 umisxmmsoz^mLximf^i 6 b 
<t u h 2 o#x#Mfan i ©8maiiB4 1 Mzmx^n 

H ' . 1 T . *l Y:--ti, 15532? 1 ©$M£ 3 0 7t^ 

fc, 1 5HFJi/£H-«ai«h*o tufBX-r^7°i 1 ©M, 
tuIB-'^yi 6A^6'>i<DA r#*jBHKfftStU H 2 
0^X^lulBA*X^g|33 0 2%jILTMi3/Vl/7l 6 

a « tca*«ft-r *is±-r § . 

[0 0 5 5] ^CXf-y/l 2 ©XgfC&l^T, MfB^ 
Wg 3 0 4 tf"FI*U 3 * yTJWI 3 5 ©nag 

<%<9s m&w? 1 6 a, 1 6 b itmcovmt 

& 0 , ffliI^f«iufBl§ 2 ©J#fC3S 3 0 8 L Tfif 

[0 0 5 6] 3fc*V"»TWEi»JB3 0 

4 #±#U M$i§i*l£MfBffi£«£f£ 3 0 3 fc^tr 
35 1 ©Mffl^Psfl 4 1AL €2 ©«lKI*flil 4 1 B 
T 3o MIB#X«!!$ 3 0 2 fcfflLTffiE; 1 6 A 
J; *) T M A jff XflOT.S 1 QFS 4 1 A teSttS *l 

5o «A*nfcTMA^7.aMf2«asffii 2©ss 

tfp^TMii. <fe 5 MIB3 y^ £ 3 5 

fGIfitfflg^ MfBH 1 ©$M?ft3 0 7 fc &r>T® 

I^ICA l z 03*«^ti§o WIBXx-y7°l 3© 
P<Jk #ulB/VK/l 6 B^5'>lOAr^Xi«ia&Sn, 
TMA#X#t&iB#X&*&gP3 0 Z&mLxm&W? 
1 6 BflUfcigglEf 3 C t*ffilkt%„ 
[0 0 5 7] Xf-yfl 0-1 3 0JjS**t)E-r«lfc 
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tit), mmmmmmmic 1 s^ya-ro. Bias© 

AhO s i&Mt§Ci:^T't§„ £fc, «73tetJ:b 
*SW3fc*lr v CttttIBTMP 3 0 6jb*RII 
SnfcWEIB2<D»»3R3 0 8*fflV'>«(:fcfcJ:»), Sa 
9««AO#«(»A«IWic« < * c fc *fc» 

t> mibxt7 7°i o, i 2 fcfcv^ftysss&rtoss 
-yxmififmtftZo MtMiBHi ooigtfflag 

io »rt©/^-3?oiiB*<*ta"r*ck , b^IIB-e*t)> £© 
[Jg3!H5S«] Hi Hi, Hi OOIgfc, i&gg&ft 

o^<*-^ia*<*tabfe»^©flfinf»«. hi i£#bs 

f * Xt 7 7° 2 0 ©IStfc'VTMIB^tJii 3 0 4 
Jit$5o SulB^^^l 6A33«fctf 1 6BfrStt1MBjlf 
f*lf4iiuf5Sff 2 ©»«& 3 0 8 *W LTtimZtl, J&Sg 

20 srta^-^nso 

[0 0 5 8] ^CXx-y7°2 1 fc*lOTtftB£«tt 3 0 
4^±#b, ^H§§iF'g%*fif3Sffi^^3 0 3%Str 
« 1 ©^a^P B 1 4 1 A t, % 2 <D%m%?3 4 1 B fc^»J 
■fa. MfB*"X#ti|&gP3 0 2*abTWE^;V^l 6 B 

«t d h 2 o^x^wib^ i oa&asiffl 4 1 AtwAsn 

So #A*nfcH 2 0^7.aWIB«a»Kl 2 OS® 
fcfpSTgn« ± 9tuffi3 y^r^ ^ yx^^7* 3 5 Xffl 

nMmwmm n, saism 1 osbor 3 o 7 k * t» 

Hi 05HF«*IOI5fflS*liite, 
30 1 ^?«^^SR3B*n«„ MIBXxy7°l nomi, MIB 
/VI/ 7' 1 6 A^S'>S©A r #X/WS?ft s H 2 0* 
X^MIB^X#tjfgg|3 3 0 2£iILTM!E'W7"l 6 A fill 

[0 0 5 9] ^EXf'y7*Z 2©I8K*V^ WtB^ 
fflil3 0 4jjn ? *LTttE3>*#*y*/W3 5i± 
ISS/>©«lltfea o MI3/VI/7*! 6Afej;tfl 6 B^ 
B»«ne-9X#tJgff3 0 2?ILTAr #X«££ 
tl, SHIl§g§rti±Bf)l3^2 0^^3 0 8*3iLTgf«l 

40 [0 0 6 0] WCTsr V 7° 2 3 tfe^TifffB^Ma 3 0 
4 # h»b> ©ffl^i§I^^MIP.»«#-& 3 0 3 ^tS 

m i ©jsiyisra 4 1 At, $2 (D^msM \ 1 b c^t j 

■T*. MIB^X^g(5 3 0 2%)iLTtulB^;I/7"l 6 A 
J: K> T M A tfttKft 1 OMUSPfl 4 1 A t « ti 

s 0 nfe t m a # x«M!3«ia« 1 2 ©as 

tiBoTlitf^ -3 fcgtn fc ft o T^ttl§ <fc 5 MIBn > 
9ZZ*y7>W7z 5-e^aae^iiS^n, Mf3H l 

«aaas 1 2 ©sat a, 1 a 1 . o» ^ms 

50 tlS„ tufBXx-y7°2 3 ©Pal MIB/^71 6 B^&i> 
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3 0 2 *mLTffl&W7 1 6 AWKWffitZC 

[0 0 6 1] 0-2 3 <DIg*iH9jITC £ 

A hOiWt^CM^S. 
[14^11 Sfc, MIB0 1 OO^tfe^T, #X 
«l&B#©MMte&«fr§fcA^ ESI l 2Jc^fJ:5t* 
XiJeSSSflLTfei^o Ell 2 a, 01 0<E>#& 
(C*3H§^i^^gMb/clS»iai5 0?£ 10 

%#u rib***-*-*, eh 2*#wr*t, mi o 

a, Wl6Ab, ^;l/7l 6 A c©30©/VV7t 

g*gj^e.nT«o n«uc«HB«o*it^;i/^i 6b# 

16Ba, 16Bb, 1 6 B c CD 3 -^O/VP^KIlffS! 
*5ftTV3o Sfc, 19Ol«Igl5 0(CiJiI 
^D-tr^*f|iiJiPt§f|!iJ®Sfi 5 0 A tfRttBn, MIEftO 
fP8B5 0 A«HUfB>VK7l 6 A a, 16Ab, 16A 
c, 16Ba, 16Bb, 1 6Bc, 3V^^>X;S 20 
;b7"3 5 C, fc*tfMI2$MMfi3 0 4 *±TiESj£-£§ 
€-^3 0 54IW»Lmo H13K, 

*S1"o Ell 3%4m?&tc, *-f^f-v^3 Ofc*^ 
TtufB^»JH3 0 4tfT»U taiBny^^^yx^;!/ 
7" 3 5 OMift&VhS < ft§o SfctflE'WT' 1 6 A a , 
16Ab, 16Ac, 16Ba, 1 6 B b fifflfc&D, 

mmmmfHimmmz(omm:3 o 8*abT»«*ft 

5. 6BcttWfc&?>, H z O# 

X&fulBl 0 1 b£jILT#MKSft5o cntiHSiffil: 30 

fcft«Siii#i&5;fcai>, #X#AM©«*S#X%#fM 
t%rc*bXh%> 0 ^txr<y7°3 1 KftVTKMEfMWa 

3 0 4^i#u mm®^ft*tttmm%%i3 3 03* 
^tyjg 1 (DMJisra 4 1 A n 2 ©MSSK 4 1 B £ 
aWi-So ME#*tt»»3 0 2£3ILTfufB^;l/7 - l 
6 B b «k D H z 0 tfX^MfSJg 1 ©MSSPhI 4 1A£« 
A£tt§ 0 lu!B- ; Vl'7l 6Ab, 16 Ac, 16Ba, 
1 6 B cffl^ft&o SA*tl/cH z Otf^fctrnfffflSffl 
SS« 1 2 ©SffitSo TgStlS cfc 5 MfB3 > * > 40 
5 T'SMeuffieffflSSSft, ruIBI! 1 <9#E«£ 

MfESftSffik:, l#?S7SW-«»;*ft5o MIBXx-y 
7°3 1 MIB/^7 1 6 A a 6'>M£> A r #Xtf 

«*&*n, h 2 o #xjEftiiE#*0Ma« 3 o 2 *m lx 

1 6 A a , 1 6 A b . 16Ac tttasw-* 
C t^teihf S 0 *tXf9 73 2fc*5^TMfE#iiJlf 
3 0 4tf~FI$U WIE3>^*>^^l/73 5 ©Hft 
tf'hS < Sfct^^fB^;^7 , 1 6 A a , 1 6 A b, 1 
6Ba, 16Bb, 1 6 B c ttlfltfttK aftgg&rttt 50 
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MIB820»JTOR3O8*»LT»»Sft*o 
i» W7* 1 6 A c BR t ft D v TMAfX titufB 1 0 
1 afc3ILTS8t**i3„ cnt±K*aan>hP— 7 

§. &&CXx'y7°3 3tt*5l/^TMfB^iJil3 0 4^±ff 
U JQa^ggrt*WfB3Sfi^P'&3 0 3%-gtyH l CD® 

s^H4 1 At. mzcDmm^mi 1 Bfc^jts 0 m 

3 0 2 «a LTHl&W? 1 6 A b J; 0 T 
MAtfXtffulEJg 1 V>m@M4 1 A(CiA?tl5. M 
IB/ 1 6 A a , 1 6 A c . 1 6 B b , 1 6 B c tilSS 
tft^„ #A£tifcTMA#X&MIE«IS«l 2© 
Sffitffio TjJStiSJ; 5 fflfBn * y*/W? 3 5 
7*ruIfitfiffi2tU MfBif 1 ©Sf«^3 0 7 
TSMaSftS. Ltitffv\ A l.O.^ftffflfBSES 
ffiCs 1 #?B7EW-!l&s»£ft£o BufBXx<y7°3 1 CD 

MfB'WT" 1 6 A a 54>*<D A r 
ft, TMA#*#»ME;tr*08eW3 0 2%aLTMfB/ i ! 
;l/7*16Ba, 16Bb, 1 6 B ctlfcjJSSWaci:* 
ifrlt-fSo Ell 4f£0l 0X-r^7°l 2t*5tJ«jl!M§ 
#M^#X?lgfcs Ell HC&frSX-r y7° 2 2©*3 
5 M^gcoSS^XlJg^, M 2 n y &i/ 

^>X^;b7'15A, 1 5 B%ffi^)feJi^i:Jt«LT^ 
tmT'hZo Ell 2«#M-T5fc, SS^XgftA^ffl 

<D5 %£x°m'Ptz<Dicm?%mmh\ 

/^-yig^ft^if^-e 0 . 16 #T*j8#, $ 5 1^- 

fro CftttfBfcO»£fcttttLT, /^-^IgftL©^ 
5 3%, ^-i>'Ig^PT§ t 3 3 % <!;ft D s S 

*#-T*C4:fc«t») % ef*OJ;?ftX'J>y hjgRflDSBK 
P^^LTff^^Xgtfe'^TPtSMtftoT^/c, ,1 
btiltzvft $ >Xt «fc SSf JBiig(D*iJ|fi^|S¥}8 L, 

;b-^h*lft±*-&*e:4:3^l!Bfcaofeo SI^SBf 
atufB^fiJH^±^TfulBSS«ff^^^tyS l (DUm 

mm-ftmm%-fifx$mmm<D±%%% z (owmaxm 

CHffi^S^ft^H^ 

[El 1 ] ^©JtMSBOttM^^-rElT^So 

[0 23 01 «DfiRlggBT»ffit>ns«ia§gg©fllfiE*^ 

[0 3] 0 2OMlI§H©-g^#at^t0T?fe§o 
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[0 4] Hloafi^oT^ffSnsjSK^a-fexo 

[05] H2o®ps«ft'"pfTt3n*iaai^a-fex*w 

[136] H2©®ag||^Tl?bti§^7 0 n-frX^ 

[h 7 ] i mmmicz s«6gT*<£t>ns 

ess] ^fswosg i *flseytc &%im&.m.T*&t>ti& 

JSaSS©*^*asfH (*■<£> 2) 10 

[h 9 ] *#suB©sis 2 mnmic ± « awkboieh^^ 
T0t*&§ o 

[010] B190^M«a^ofc*^(?)m2^»J 
[011] 09^^MgH^feo/£*%BJ!^3*»J 

[012] 4 usseijt i mmmm(om.mz 
[01 3] 01 2<Di&mmw*&^rc*mR<DmmM 
[014] *«wo»«0Ro*f|swtt*^fia"efe«. 

[«F*©Klfi] 

io, 4 0, so mm&m 
1 2 msmfa 

1 3 A, 1 3 B, 1 3 C Klffl3?^*XP 
1 4 A, 1 4B 

1 6 A, 1 6 B, 1 6 C «J»/W7 

15A, i 5B, 35 ny^^yx^yi/T" 

1 OA, 4 OA, 50 A fOfPgfi 

11,41 Sailggs 30 

4 1 a n 1 (ommzzm 

4 1 B ^2 0jQfflffiia 

4 1 C SKffigS^ 

1 1W 5$& 

16a fglWItfXt 1 ^-^ 

1 6 b »2<0«lffl^X«»7^> 

16c I30»X|^7^> 

1 7 A, 1 7B, 1 7 C, 2 1 A, 2 2A, 2 1 B, 2 

?. R. 2 1 C. 2ZC. 1 6 A a. 1 6 A b. 1 6 A 
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c, 1 6 B a, 1 6 B b, 16Bc ?W7 

18 A, 18B, 18C, 2 3 A, 2 3B MmMM^ 

21a, 21b, 21c, 23a, 23b, 23c, 1 

0 0 a, 1 0 0 b i^-V^y 

20 A, 20B, 20C ffl&g&i 

100 h^yf 

2 o i mum 

2 0 1 A ftt^-fl—h 
2 0 1 D BBPSB 

201a, 201b $mmu 

2 0 1 d 
2 0 2 

2 0 2 A S^JSfi 

2 0 2 B EH*^- 

203 

2 0 3A 7^-KU>^ 
2 0 4 SSffiiMgP 
2 0 4 A S«ffi3tP 
2 0 4 B Jftg7-A 

2 o 5 mm 

2 0 5 A 

2 0 5 B ®Wffl 

2 0 6 ^D-X 
207a, 207b *g 

3 0 1 ^S^i§±^ 

302 aysggmp 

3 0 1 A ^Hgf§!Hlg[5 

3 o i c gapap 

3 0 2 #X#y&M 

3 o 2 a ^xftisirtai 

3 0 2 B a'XWffibft 
3 0 3 «J$# 
3 0 4 #SlJH 
30 5 

3 0 6 *-m=f-#y7 

3 0 7 

3 0 8 3g2©$io& 
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#1200 3-3 38 4 97 



[01 2] 




F 4H104 CC05 EE03 EE16 GG09 GG10 

GG14 

5P045 AA04 AB31 AC08 AC16 BB01 
BB04 BB08 CA05 DP03 EB02 
EB12 EE04 EE14 EF05 EF20 
EG02 EG03 EG05 EG08 

5F058 BC03 BD02 BF06 BF22 BF29 
BG01 BG02 BG04 BJ04 BJ10 



